Objectives: To evaluate the motor performance of premature neonates using the Alberta Infant Motor Scale (AIMS) and to investigate the influence of birth weight on motor acquisition.
Introduction
Premature newborn infants are at greater risk of delayed neuropsychomotor development than those born at full term.
Recent methods for the identification and treatment of premature newborn infants with motor dysfunction have put emphasis on assessment and intervention within the first year of life. 1 Very often it is physiotherapists who are the first assessors and care providers in the identification and treatment of these children, in addition to, generally, being responsible for the choice of an infant assessment method that is both practical clinically and effective from a psychometric perspective.
Several different scales have been used over the years to assess development. However, when the choice is being made, the age group to which the assessment is applicable and the areas or aspects of development emphasized by the instrument should be taken into consideration. It is important to point out that many of the instruments that have been proposed originate from studies whose clinical data lacked homogeneity and with questionable reproducibility. 2, 3 The Alberta Infant Motor Scale (AIMS) incorporates the concept of neuromaturation and the theory of dynamic systems, in addition to being used to measure the maturation of the gross motor function of newborns from birth up to the age at which they are able to walk independently. 4 In the AIMS, the impact of neurological components on motor development is reflected in a series of motor abilities, used as the basis The objective of this study was to evaluate the motor performance of premature infants born with gestational ages from 32 to 34 weeks, during the first months of their lives, according to the methodology proposed by the AIMS, and also to investigate whether birth weight has an influence on the acquisition of this development.
Methods
A cross-sectional study was carried out of a prospective cohort of premature neonates born with gestational ages from 32 to 34 weeks, and being treated on the Brazilian National Health Service (SUS -Sistema Único de Saúde) at the Hospital São Lucas, affiliated to the Pontifícia Universidade Católica do Rio Grande do Sul (HSL-PUCRS), in Porto Alegre, RS, Brazil, and followed up by the neurodevelopment clinic at the same institution. The data collection for this study, which was approved by the Ethics Committee at PUCRS, was carried out over a 1-year period.
Neonates were included consecutively, as long as parents consented and they met the following inclusion criteria: gestational age between 32 and 34 weeks, 5 min Apgar ≥ 7, cerebral ultrasound normal, without clinical evidence of neurological disturbances and whose parents were willing for them to take part in all three stages. Newborn infants were excluded from the study if their participation was not authorized, they were put on mechanical ventilation during the neonatal period, they had neurological conditions or congenital heart disease or were receiving motor stimulation/treatment. In order to fill out the data collection instruments an interview was conducted with a parent of each newborn and data collected on identification, socioeconomic aspects, characteristics of the pregnancy and delivery and the Apgar score. Parents who did not attend the clinical appointment that had been made for them were contacted by telephone or a home visit was made.
With relation to applying the AIMS to the sample; this was always carried out by the same assessor (SM), the duration of each assessment varied from 20 to 30 minutes, a part of which time was taken up by the patient adapting to the assessment situation. Normally, once the NEWBORN had begun to move, the series of items was observed over a brief period in the four positions (prone, supine, sitting and standing).
According to the AIMS methodology, it is not necessary to follow a standardized sequence, completing all items in one position before moving on to observe another. If an assessment cannot be completed in a single session, the remaining items can be administered within 1 week of the original assessment, and it is not necessary to repeat the entire scale for each neonate, testing just those items that are most appropriate to their developmental level.
All of the newborns included in this study were also assessed by means of neurological examination and with the Denver II neuropsychomotor developments screening test.
The neurological assessment, including the Denver, was carried out by the child neurology team as part of the neurodevelopment clinic's routine, and was supervised by the same assessor.
For the statistical analysis, results were described using mean AIMS scores and their standard deviations, with the points obtained inserted into the AIMS methodology standard curve. Analysis of variance (ANOVA) for repeated measures was used to assess the variation in AIMS scores over the observation period and its behavior between < 1,750 g (Table 1 ).
It can be observed from Table 2 , that for all positions studied (prone, supine, sitting, standing) there was a clear increase in AIMS scores over the 3 months of postnatal observation. The rate of increase was similar for both groups, as illustrated graphically in Figure 1 . The same tendency can be observed in the total AIMS scores, where the percentiles varied from 10 to 90% in both groups and where the means of group < 1,750 were 43.2% at the 40th week, 42.9% at the fourth month and 43.9% at the eighth month, and for the group ≥ 1,750 g these were 47, 47.8 and 45.7% respectively.
This means that motor ability development did not differ over the observation period since there was no significant oscillation between values. It can be stated that the distribution of the AIMS score percentiles observed at baseline (40 weeks)
did not exhibit any substantial change over time, remaining stable up to the eighth month of observation (Table 2) .
Discussion
The objective of this study was to assess motor ability development and the influence of birth weight on the motor development of neonates during their first year of life using the AIMS instrument. 5 This scale, despite not having been validated for use with the Brazilian population, has been widely used by services that monitor premature newborn, due to its practicality. 10 This study followed a selected population of premature infants with minimal intercurrent conditions, free from acute clinical or neurological disease and meeting rigid inclusion/ exclusion criteria and did not observe any influence from birth weight on the motor abilities assessed by AIMS. One possible limitation may be the choice of cutoff point for stratifying the groups, at less than 1,750 g, rather than 1,500 g, as is habitually employed. The reason for this choice, made when the study variables were defined, was that, at that time, mortality of neonates with birth weights of < 1,500 g was elevated at our unit, which would have made it impossible to complete the research protocol within the time available.
Earlier studies using motor scales with premature infants have found evidence of some degree of birth weight influence on motor performance. [6] [7] [8] It was starting from this premise that we raised the hypothesis upon which this study is based. 
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Comparing the results obtained with previously published data, we conclude that any motor involvement is early and transitory, not being detected by more extended follow-up periods. Furthermore, the studies cited above evaluated muscle tone exclusively, in contrast with the AIMS which assesses a wider range of motor functions.
Although this study was not designed as a diagnostic test, our results suggest that the AIMS is a reliable instrument for this population, providing very homogenous scores with low standard deviations. In addition to the reliability of the data, in a cross sectional analysis over three points during the first year of life, AIMS was also able to measure in a clear manner the progressive motor development of these neonates. Finally, the validity of AIMS for this type of measurement can be confirmed by the stability of the distribution of the mean scores over the observation period. 11, 12 The reliability of an instrument that measures a variable which evolves progressively, Evaluation of motor performance of preterm newborns -Manacero S & Nunes ML such as motor development, is based, among other aspects, on the stability of the scores with relation to the mean of the scores considered normal for a given chronological age. The scores recorded in this study remained within ± 1 SD, offering greater precision. In studies similar to this one, scores have varied from the mean by up to ± 2 SD and were also considered to be representative of normal developmental stages for each point in time. 13 Fleuren et al., 14 used the AIMS to assess 100 Dutch infants, observing a mean percentile of around 28, lower than in the original study, and also lower than our result. One hypothesis for this difference is the Dutch habit of using the supine position to sleep, which was related to the delay in development of motor benchmarks. In the Canadian study, the change in sleeping position customs took place later, and, in Brazil, there is no unanimity on this guideline; on the contrary, there is a strong voice in favor of the lateral position. [15] [16] [17] Another difference between this study and that carried out in
Holland was age group. The Dutch children were assessed at various ages during the first year of life, whereas, in our study, we carried out assessments at the ages suggested by the original study. 4 There are around 15 studies in the literature in which the AIMS has been used to monitor the motor development of premature and full term newborns.
In a longitudinal study in Taiwan, 18 The data from that study corroborate the findings of our research, i.e., that mean motor development is progressive and that birth weight does not interfere with the progression of that development.
Campbell et al. 20 observed a tendency for the motor performance of infants to improve over the first year of life, since the number classified as delayed according to the AIMS at 6 months had reduced to half by 12 months. In our study, all of the children assessed exhibited normal motor development according to the AIMS scale during their first year of life, which was later confirmed by the neurological assessment and Denver test.
In a study undertaken in the state of São Paulo, the AIMS was utilized and compared with the Bayley scale, and the authors found good agreement at 6 months of age, considering the Bayley motor classification and the AIMS fifth percentile, (sensitivity = 100%, specificity = 78.37%, accuracy = 81.39%, kappa index = 0.50 and p < 0.001).
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In conclusion, the premature infants enrolled on this study exhibited a normal progressive sequence of motor ability acquisition, within the mean percentile of normality on the AIMS (43.2 to 45.7%), irrespective of birth weight. No neuropsychomotor development abnormalities were observed in this population during the first year of life AIMS which suggests that the aims can be used with similar populations to this one as a motor development assessment test.
